Acute vasculitis after endovascular brachytherapy.
Angioplasty effectively relieves coronary artery stenosis but is often followed by restenosis. Endovascular radiation (beta or gamma) at the time of angioplasty prevents restenosis in a large proportion of vessels in swine (short term) and humans (short and long term). Little information is available about the effects of this radiation exposure beyond the wall of the coronary arteries. Samples were obtained from 76 minipigs in the course of several experiments designed to evaluate endovascular brachytherapy: 76 of 114 coronary arteries and 6 of 12 iliac arteries were exposed to endovascular radiation from 32P sources (35 Gy at 0.5 mm from the intima). Two-thirds of the vessels had angioplasty or stenting. The vessels were systematically examined either at 28 days or at 6 months after radiation. We found an unexpected lesion: acute necrotizing vasculitis in arterioles located < or =2.05 mm from the target artery. It was characterized by fibrinoid necrosis of the wall, often associated with lymphocytic exudates or thrombosis. Based on the review of perpendicular sections of tissue samples, the arterioles had received between 6 and 40 Gy. This arteriolar vasculitis occurred at 28 days in samples from 51% of irradiated coronary arteries and 100% of irradiated iliac arteries. By 6 months, the incidence of acute vasculitis decreased to 24% around the coronary arteries. However, at that time, healing vasculitis was evident, often with luminal narrowing, in 46% of samples. Vasculitis was not seen in any of 44 samples from unirradiated vessels (0%) and had no relation to angioplasty, stenting, or their sequelae. This radiation-associated vasculitis in the swine resembles the localized lymphocytic vasculitis that we have reported in tissues of humans exposed to external radiation. On the other hand, it is quite different from the various types of systemic vasculitis that occur in nonirradiated humans. Endoarterial brachytherapy using 32P results in vascular effects beyond the adventitia of the target vessel. This necrotizing vasculitis is causally related to radiation, but its mechanism is unclear and a dose effect is not evident. Quite possibly, local upregulation of inflammatory cytokines contributes to this radiation-associated vasculitis, which only involved some of the arterioles in each sample. It is likely that radiation-associated vasculitis also occurs around human coronary arteries and may result in foci of ischemia. To our knowledge, this lesion has not been previously recognized, either in experimental models or in human specimens examined after angioplasty/brachytherapy.